BACKGROUND AND OBJECTIVES: Hospitalisation influences drug therapy in ambulatory care and this influence is generally negatively perceived. The few studies that have explored changes in benzodiazepine or sleep medication use as a function of hospitalisation failed to precisely determine the hospital's role in initiating, continuing and discontinuing these drugs on a valid basis. The aim of the study was to ascertain the overall influence of hospitalisation on the prescription of benzodiazepines and Zdrugs in outpatient care with a special focus on the role of different hospital departments and drug classes.
Introduction
Benzodiazepines are often prescribed to treat anxiety and sleep problems even though they can have serious adverse effects, such as craving, withdrawal symptoms upon discontinuation and increased falls, especially in long-term use [1] [2] [3] and in elderly patients [4, 5] . When non-benzodiazepine receptor agonists (so-called Z-drugs) were introduced, some practitioners believed that these drugs were superior to benzodiazepines in terms of safety in older adults [6] . However, it is now clear that the spectrum of adverse effects is comparable between Z-drugs and benzodiazepines [7] . An interview study performed in Belgian nursing homes showed that nurses do not avoid using benzodiazepines and view their use as an adequate method for addressing their residents' sleeping problems [8] . The same may be true for hospitals. For example, in a study performed in a regional hospital in Germany, the majority of nurses used benzodiazepines "often" or "always" in patients on their floor who suffered from insomnia [9] . Hence, it is reasonable to assume that a considerable proportion of patients have their first experiences with sedatives and hypnotics in a hospital setting. Ramesh et al. [10] found that 57% of hospital in-patients who received a benzodiazepine during their hospital stay had not taken benzodiazepines at home prior to hospital admission. Similarly, sedative drugs were initiated in more than one third of patients admitted to an internal ward of a Swiss hospital, most of them naïve to these drugs [11] .
The current German guideline on the diagnosis and treatment of insomnia [12] , more or less adopted from the Guideline of the European Sleep Research Society [13] , recommends the short-term use of benzodiazepines and Z-drugs only if first-line treatment (cognitive behavioural therapy of insomnia and other psychotherapeutic approaches) is ineffective or unavailable. There are also some recommendations on the use of alternatives to benzodiazepines and Z-drugs in the hospital or nursing home setting; these recommendations are, however, rather unsatisfactory. Either the alternatives do not meet the usual quality standards or there is no evidence available. For example, the guideline recommends some sedative antidepressants such as mirtazapine (moderate quality evidence) or antipsychotics such as melperone (low to very low quality evidence). In other words, doctors should know that benzodiazepines and Z-drugs are only second-line options, but may feel let down since alternatives are sometimes time-consuming and do not necessarily meet the standards of evidence-based medicine. The problems of addiction to and withdrawal from sedatives and hypnotics in patients with insomnia might be, at least in some cases, passed on from the hospital to a primary care setting. Only a few studies [11, [14] [15] [16] have explored changes in the use of benzodiazepine or sleep medication as a function of in-hospital use, and only in older patients [14] [15] [16] or with small samples in only one hospital [11, 16] . It is therefore difficult to determine the specific role of hospitals in initiating, continuing and discontinuing the use of these drugs. The aim of this study was to ascertain the overall influence of hospitalisation on the prescription use of hypnotics and sedatives in outpatient care. We further considered the roles of different hospital departments and different benzodiazepines and Z-drugs.
Materials and methods

Context
The study was part of a larger project on the prescription of hypnotics and sedatives in primary care and during hospitalisation. The ultimate goal of this larger study was to develop, implement and evaluate strategies to reduce the use of hypnotics and sedatives [17] . Whereas most parts of the project are embedded in a local context, we also sought to ascertain the overall influence of hospitalisation on the prescription of hypnotics and sedatives by using a secondary analysis of health insurance data.
Ethics
The study was approved by the Local Ethics Committee of the University Medical Centre of Göttingen (ref. number 25/2/14).
Database
We used prescription data related to patients who are insured by German Local Health Care Funds [17] . These funds are the largest in Germany and cover approximately 30% of the entire population. For each patient record, the following data were available:
-pseudonymised identification number of the insured person, including age and gender; -dates of hospital admission and discharge, including the department; -date of each prescription before and after hospitalisation; -central pharmaceutical number providing every detail of the drug product, including an ATC-classification code.
Study design
This was a retrospective follow-up study that compared the use of benzodiazepines and Z-drugs in the primary care sector before and after hospitalisation. The prescriptions for each included patient were analysed for the 50-day period before hospitalisation (t 1 ) and the 100 days after hospitalisation, which were subdivided into two periods of 50 days each (t 2 and t 3 ). These periods were chosen because a prescription of benzodiazepines comprises a package of up to 50 units (e.g., tablets).
The sample
We included all patients who were hospitalised and spent at least one night at the hospital between 20 February 2012 and 22 September 2012. Thus, we analysed patient prescriptions from 1 January 2012 (50 days before admission = t 1 ) and forward until 31 December 2012 (two periods of 50 days = t 2 and t 3 ). We used this raw dataset as the study sample of primary interest. Because we had no information for cases resulting in death, we could not be sure whether a patient was alive unless they redeemed a prescription. We therefore created a subset of patients who filled at least one prescription at least 50 days before and at least 100 days after hospitalisation and used this sample for sensitivity analyses.
Outcome measures and analysis
The main outcome of the study was the absolute and relative number of patients with prescriptions of benzodiazepines and Z-drugs before and after hospitalisation.
Drug classes
The drugs under study were benzodiazepines and Z-drugs (ATC codes N05BA, N05CD, and N05CF). We divided the benzodiazepines into either short-or long-acting drugs based on their classification by the European Monitoring Centre for Drugs and Drug Addiction (table 1) . It should be emphasised that we obtained no information regarding drugs that were prescribed or cancelled during hospitalisation. We can infer, with some caution, from the drugs prescribed before and after hospitalisation what drugs might have been initiated, continued or cancelled during hospitalisation.
Hospital departments
We classified the different departments at discharge into the following five major categories: internal medicine, surgery, psychiatry, geriatrics and other.
Statistical analysis
To study the effect of hospitalisation, we modelled the probability of receiving a prescription of hypnotics and/or sedatives in primary care before and after a hospital stay, using a three-factorial design with interactions and covariates. We applied a multivariable logistic regression to ac- count for gender, department and time (before and after admission as specified above) as fixed effects, and age and length of hospital stay as covariates. Time dependence was taken into account by estimating an unstructured covariance matrix within the statistical model. The null hypothesis of interest was that the probability of receiving a prescription did not change over time. The results are reported as odds ratios (ORs) and confidence intervals (CIs) according to a global type-1 error rate of alpha = 0.05. In the case of significant interactions between fixed effects, additional, stratified analyses by these factors were performed, using Bonferroni-adjusted p-values to control the overall type-1 error rate. The type-1 error rate was equally shared among all levels of the stratification factor. We used the closed testing principle [18] when testing for pairwise differences between time points, given the null hypothesis on time was rejected. All statistical analyses were performed in SAS Version 9.4.
Results
Hospitals and patients
Of 349 473 patients who were hospitalised in 2012 ( fig. 1 ), we included only those who had a hospital stay between 20 February 2012 and 22 September 2012. We excluded all patients for whom the data on age and gender were missing and those who did not spend at least one night in hospital. This resulted in a sample of 181 037 patients (the study sample) with a mean age of 64.9 years, 56.5% of whom were women (table 2). These patients had been hospitalised in 127 different hospitals, and most of them had been admitted to an internal medicine (40.8%) or surgery department.
We then formed a subsample of patients who received at least one prescription during each of the following times: at least 50 days before and at least 100 days after hospitalisation. This resulted in a subset of 100 281 patients (sensitivity sample). As expected, this group was older than the study sample (mean age 70.2 years) and 58.4% were women.
Prescriptions before and after hospitalisation
A total of 5648 patients (3.1%) in the study sample (n = 181 037) received one or more of the target drugs before admission (t 1 ), and there was a remarkable difference between men (2.4%) and women (3.7%). The rates at which benzodiazepines and Z-drugs were received were about one percent lower than those in the sensitivity analysis, but the gender pattern was the same (3.2 vs 4.6%). Within the first 50 days after discharge (t 2 ), the number of patients who were prescribed at least one benzodiazepine or Z-drug increased by 16% from 5648 to 6543 (≈3.6% of all patients). The increase was higher in men (22%) than in women (13%). However, the percentage of patients who received one or more of the target drugs after admission was still higher in women (4.1%) than in men (3.0%).
In the second time window after admission (days 51 to 100, t 3 ), the number of patients returned to, or even fell slightly below, the starting point (5342, ≈3.0%). Accord- ingly, prescription rates in men (2.5%) and women (3.3%) were close to the initial level before admission. We observed strong turnover in the patients who no longer received a benzodiazepine or Z-drug or started a new medication after hospitalisation. Of the 5648 patients who received a drug within the 50 days before admission, only 3176 (56.2%) also received a drug in the first or second window or both time-windows after discharge. However, 5961 patients (3.3% of the complete sample) who had no prescription for a benzodiazepine or Z-drug before hospital admission received such a drug in at least one of the two observation windows (i.e., within 100 days) after discharge. In addition, 1049 of these patients (0.6% of the complete sample) received such a drug in both time-windows after discharge. Figure 2 shows the effect of hospital department on the prescription of benzodiazepines or Z-drugs. Patients discharged from different hospital departments already differed before admission in the relative number of benzodiazepines and Z-drugs received. For example, whereas 4.5% of female patients received a hypnotic or sedative drug before admission to a department of internal medicine, only 3.0% of women did so before admission to a surgical department ( fig. 2 ). However, independently of such differences between hospital departments, we observed an increase in benzodiazepine and Z-drug prescriptions within the first 50 days after discharge (t 2 ) in patients discharged from nearly all departments and again a decrease at t 3 . For example, 2.4% of patients later admitted to a surgical department received hypnotics or sedatives at t 1 ; this rate was higher (2.9%) within the first 50 days after discharge (t 2 ) and fell to 2.5% at t 3 . There were three single exceptions to this general trend: women admitted to a psychiatric or geriatric department received fewer hypnotics and sedatives immediately after discharge and men admitted to a geriatric department received even more drugs in the second time-window after discharge (t 3 ) than at t 2 . These patterns were similar to those observed in the sensitivity analysis (supplementary fig. S1 in appendix 1). Table 3 shows the results of the multivariable analysis of the hospital effects, i.e., time effects, on the prescription of benzodiazepines and Z-drugs. The hospital effects were first determined for all patients (see the upper section of table 3). Overall, we observed a time effect on the prescription of benzodiazepines and Z-drugs (p = 0.0005). Age and length of hospital stay had an additional effect, both positively correlated with the prescription of these drugs. For gender, more hypnotic or sedative drugs were received by women than men, with an adjusted OR of 1.31 (95% CI 1.20-1.43). However, the effect of hospitalisation in different hospital departments was not homogenous, as shown in figure 2.
Hospital departments
Multivariable analysis
Because there were significant interactions between time and department as well as gender and department, we performed stratified analyses by department to identify time effects (see the five lower sections of table 3). In these analyses, we simultaneously controlled for age, gender and length of hospital stay. The results from the study sample were more or less the same as the results in the sensitivity analysis (supplementary table S1 in appendix 1). Because of the larger sample size, more null hypotheses from the study sample could be rejected. In the following, we report the most important results:
The effect of hospital department on the prescription of benzodiazepines or Z-drugs in males and females (study sample, n = 181 037 patients).t 1 = 50-day period before hospitalisation; t 2: = 50-day period after hospitalisation; t 3 = days 50 to 100 after hospitalisation -There were multiple effects for the large group of patients who were discharged from departments of internal medicine. Older patients tended to receive significantly more prescriptions, with a small but significant OR of 1.004 (95% CI 1.002-1.007). However, in our sensitivity analysis the opposite was true, with older patients receiving fewer prescriptions. As observed for other departments, women were significantly more likely than men to receive benzodiazepines and Z-drugs (OR 1.50, 95% CI 1.38-1.62). However the increase in prescriptions after hospitalisation (t 2 ) -significant for male and female patients -was even a little greater for men than for women and the subsequent decrease (t 2 to t 3 ) -significant for both groups only in the study sample and for female patients also in the sensitivity analysis -was more pronounced for women than for men. -In departments of surgery more benzodiazepines and Z drugs were received by women discharged by these departments than the corresponding men (OR 1.49, 95% CI 1.33-1.66). There was a significant increase in the number of prescriptions after hospital discharge (t 2 ). This effect, however, was cancelled out over time (t 3 v. t 1 ), as indicated by an adjusted OR of 1.05 (95% CI 0.97-1.13). -In psychiatric patients, age had a positive significant effect on the prescription of benzodiazepines and Z-drugs after discharge. As shown in figure 2 , women had the highest prescription rate before admission (10.1% at t 1 ). There was then a sharp decrease of 34% (6.6 percentage points) from t 1 to t 3 , confirmed in the multivariable analysis by an adjusted OR of 0.63 (95% CI 0.51-0.77). -On geriatric wards, all differences in prescriptions between the three time points were not significant, including the increase in prescriptions for men between the first and second time window after discharge (t 2 vs t 3 ), perhaps owing to the small sample size of 2268 geriatric patients of whom only a few received benzodiazepines and Z-drugs before admission.
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Types of hypnotics and sedatives
Of the patients who received a prescription for a benzodiazepine or Z-drug before admission, 2278 (40.3%) had received a long-acting substance, 2149 (38.0%) a short-acting substance and 1509 (26.7%) had received a Z-drug. Some of these patients (n = 288) received drugs from more than one class, causing the percentages to sum to 105.1%. The single drug that was most often prescribed before admission was lorazepam, a short-acting substance, which was prescribed for about one quarter of the patients (1439/ 5648). It was followed by the long-acting substance diazepam (1338 patients, 23.7%) and two Z-drugs, zolpidem (846 patients, 15.0%) and zopiclone (684 patients, 12.1%). From t 1 to t 2 , the number of patients who received longterm substances fell by 1% from 2278 to 2251, and the number of patients who received short-term substances increased by 35% from 2149 to 2907. In relative numbers, this change represents an increase from 38.0 to 44.4% for short-term substances and a decrease from 40.3 to 34.4% for long-term substances. The number of patients prescribed Z-drugs increased in absolute numbers (from 1509 to 1770) but remained nearly stable in relative numbers (26.7 vs 27.1%). The relationship between these drugs remained constant during t 3 (41.9% for short-acting benzodiazepines, 35 .5% for long-acting benzodiazepines and 27.9% for Z-drugs). We observed some remarkable effects for department but no gender effects. For example, of the patients who were prescribed a benzodiazepine or Z-drug and were later admitted to a department of surgery, 34.6% received shortacting substances and 40.8% received long-acting substances at t 1 . This relationship remained almost unchanged after discharge: 36.7 and 38.4% at t 2 , and 37.5 and 37.2% at t 3 , respectively. In contrast, of the patients who were later admitted to a department of internal medicine, 37.2% received short-acting substances and 42.3% long-acting substances at t 1 . This relationship changed in favour of short-acting substances after discharge: 46.1 and 35.0% at t 2 , and 42.2 and 36.6% at t 3 , respectively. Patients admitted to geriatric or psychiatric departments received rather often short-acting substances before admission at t 1 (45.8 and 52.4%, respectively) and even more of them received these substances after discharge at t 2 (53.7 and 56.1%, respectively). All these results were similar in the sensitivity analysis.
Discussion
Summary of main findings
Our data regarding the role of hospitals in initiating and increasing the prescription of hypnotic and sedative drugs showed mixed results. The rate of patients who received these drugs increased by 16% during the 50 days after discharge, representing a considerable number of newly initiated prescriptions. This rate later returned to, or even fell below, the level observed before admission. The relative number of patients who received short-acting substances increased, whereas the number of patients who received long-acting substances fell after discharge.
Strengths and limitations of the study
This study included an unselected sample of German patients who were hospitalised in a large number of different hospitals in 2012. We had access to their prescription data both before and after hospitalisation, but no access to hospital data. We could therefore only indirectly analyse hospital effects using pre-post comparisons. We had no access to information explaining why prescriptions were continued, cancelled or newly started during hospitalisation, and we therefore could not determine whether these changes represented an active and conscious decision by the hospital doctors or they were initiated by a medical need or for other reasons. Similarly, we could not determine whether primary care doctors followed hospital recommendations, their patients' wishes or their own medical expertise when they prescribed hypnotic or sedative drugs that were initiated during the hospital stay.
For the final sample, we had to decide whether to include patients who spent at least one night at the hospital during the study period even if they might have died during or shortly after hospitalisation without our knowledge. Alternatively, we could have included only patients who were known to have been followed up for at least two periods of 50 days each after discharge because they received at least one prescription at least 100 days after discharge. To enhance the validity of our results, we chose both variants, with the latter used for a sensitivity analysis. By defining two time windows after discharge, we could determine the effects of hospitalisation on the prescription of hypnotic or sedative drugs in primary care and, in addition and even more importantly, we could determine whether this effect was sustainable.
A major advantage of this study was its coherent statistical analysis, because use of a multivariable logistic regression model allowed us to go beyond a simple descriptive analysis of the data. Being able to simultaneously evaluate multiple factors in combination with a large sample size enabled us to identify patterns of interaction that would otherwise be missed, while maintaining a type-I error rate.
Comparison with the literature
Hospital admission and discharge are times when a patient's pharmacological history can be re-evaluated. At these times, drug regimens are often considerably changed [19] or, in the case of specific drugs such as proton-pump inhibitors, significantly increased after discharge [20] . These events are often classified as a negative influence of the hospital [21, 22] . At least four relatively recent studies have investigated the effect of hospitalisation on the subsequent prescription of benzodiazepines or sleep medications. In a Canadian study [14] , 3.1% of the patients became new benzodiazepine users after hospital discharge, and more than 1% became chronic users. Similar results were obtained from a study in the same region: benzodiazepine prescriptions without indication were prescribed for the short term after hospitalisation in 3.3% of the patients and for more than 1 year in nearly 1% of the patients [15] . In a survey performed at the Mount Carmel Hospital in Haifa, Israel, patients were asked about changes in their sleep medication that occurred between pre-and post-hospitalisation. The sleep medications evaluated included benzodiazepines, Zdrugs, selective serotonin reuptake inhibitors and antipsychotic drugs with sedating effects. Nearly 8% of prior users of sleep medications discontinued use during their stay in hospital, whereas 14% of those who had not used sleep medications prior to admission initiated use during hospitalisation [16] . A Swiss hospital study on an internal ward showed that sedative medication was initiated for 37% of patients and that, at discharge, the proportion of patients who received a sedative drug prescription had increased by 10% [11] . Our findings during the short time window of the first 50 days after hospital discharge seem to support the results of these previous studies. More than 70% (4054/5648) of those who received a hypnotic and sedative drug after discharge had not received such a drug in the 50 days before admission. In other words, primary care physicians started a new prescription of these drugs in many patients after discharge. However, this does not seem to be a stable trend, because in the following 50 days prescriptions fell back to the level observed before admission. This overall lack of sustainability is a call to reconsider the role of the hospital as a "turning point" as Zisberg et al. suggested [16] . First, we can confirm this role, as both studies showed that prevalence rates of sleep medication use pre-and post-hospitalisation are fairly similar and, at the same time, the hospital is a significant actor both in initiation and discontinuation of sleep medications. Second, our study identified another important development. Although the increase in prescriptions after discharge is widely recognised [23] , the increase in hypnotic and sedative drugs is obviously not a sustainable effect, since 100 days after hospitalisation the prescription rate had returned to its previous level. We therefore conclude that primary care physicians seem to continue hospital medication at first after discharge but stop in the long run as they are indicated for short-term use only. Moreover, to gain a balanced assessment of the hospital's role as a "turning point", we should consider the epidemiological aspects of the use of hypnotics and sedatives in hospitals. Approximately one third or more of all patients, and especially older patients, receive at least one benzodiazepine or a related drug during hospitalisation [23, 24] . If hospitals have a strong knock-on effect on the subsequent use of these drugs in primary care, the increase in the proportion of patients using a benzodiazepine and Z-drug between before admission and shortly after discharge should have been larger than only 0.5% (from 3.1 to 3.6%), as detected in our study. However, of those patients who visited a hospital without a current prescription for hypnotic or sedative drugs, 0.6% received a prescription in both of the 50-day time windows after discharge that were evaluated in this study. This result is similar to the initiation rates of 1.5% for new chronic benzodiazepine users and 0.7% for patients who continued benzodiazepines after discharge for over 1 year that were observed in the two Toronto studies described above [14, 15] . In general, women receive more antidepressant, hypnotic and sedative drugs [25] . According to the Swedish Prescribed Drug Register, 27% of women but only 18% of men were dispensed at least one hypnotic or sedative drug, and this difference was especially pronounced for benzodiazepines and Z-drugs [26] . We confirmed these differences between men and women, but the primary aim of our study was to ascertain whether a possible effect of hospitalisation on the prescription rate of hypnotics and sedatives is amplified by gender effects. In contrast to the result of the population-based study performed in the Toronto region [14] , the results of our study showed that the increase in the prescription of these drugs after discharge is not higher, and even somewhat lower, in female patients than in male patients, especially in internal departments. In this sense, the hospital had, if any, an equalising effect. This effect could also be observed in psychiatric departments. We also observed department effects in our study. According to previous studies, the prescription/administration of sleep medication is higher in medical than in surgical wards [27] [28] [29] , with some exceptions [23] . In a cross-sectional study of 800 elderly patients who were admitted to a Swiss teaching hospital [30] , no strong differences were found between general medical or geriatric wards.
Again, our primary goal was to determine whether the department has an additional influence on the overall effect of hospitalisation. Indeed, we detected big pre-post differences in psychiatric and geriatric departments. Whereas the changes in the geriatric departments were not significant, the decrease in the rate of hypnotics and sedatives after discharge in psychiatric patients, especially in women, was remarkable. Our results are in line with a Scottish study [31] on the influence of hospitalisation on community benzodiazepine prescribing, which showed a reduction of benzodiazepine prescribing in outpatient care after psychiatric hospitalisation. There are two complementary explanations. According to a hospital-and community-based US study [32] , benzodiazepines, although indicated for patients with psychiatric diagnoses such as anxiety, are often prescribed for patients with a diagnoses of depression or substance abuse in primary care. According to a literature review [2] , patients suffering from severe psychological problems often receive benzodiazepines or other inadequate drugs as a result of long waiting times for psychotherapy. From both explanations we conclude that the decline in benzodiazepines after discharge is due to the initiation of other psychiatric medications or therapies which are substituted for benzodiazepines and Z-drugs. Longer hospital stays also influenced the effect of hospitalisation. This result is in line with two Canadian studies [14, 15] , which also found that longer hospital stays were predictive of the initiation of new benzodiazepine prescriptions or chronic benzodiazepine use after hospitalisation. Age as another covariate exerted an unclear effect in our study. Whereas the prescription of hypnotics and sedatives slightly increased with age in our study sample as a whole and in patients discharged from a department of internal medicine, we observed an opposite effect in patients discharged from a department of internal medicine in our sensitivity analysis. Mixed results were also found in the two Canadian studies [14, 15] . Currently, we should be cautious when generalising an age effect that has been detected in only a single institution or region. It is encouraging that lorazepam was the most frequently prescribed drug and that the prescription of short-acting benzodiazepines increased while those of long-acting substances decreased. Lorazepam is less likely to be involved in drug-drug interactions and may be less toxic than its alternatives, such as diazepam or alprazolam [33] . Lists of potentially inappropriate medications classify the prescription of low doses of short-or shorter-acting benzodiazepines or Z-drugs as possible therapeutic alternatives to longer-acting benzodiazepines [4] or explicitly advise against the use of long-acting benzodiazepines and benzodiazepines with long-acting metabolites [34] . Nevertheless, short-acting benzodiazepines are also classified as potentially inappropriate medications in elderly patients, and whether shorter-acting benzodiazepines are actually safer than longer-acting drugs remains controversial [35, 36] .
Implications
The results of our study regarding the hospital effect on the prescription of hypnotic and sedative drugs in primary care do not seem to be alarming or to indicate a need for action. Indeed, the observed change from short-acting to long-acting substances and the decreases in drug prescriptions after hospital discharge in some groups of patients are reassuring and indicate that hospitals do make corrective measures in some cases. So, no reasons for concern? There are at least two reasons. Even if primary care physicians seemed to work against an increase in hypnotic and sedative medication in the long run, we should emphasise that the risk of falls and fractures increases after treatment initiation, particularly during the first 1 to 2 weeks of drug exposure. Thus, even a transitory increase in the use of benzodiazepines and Z-drugs can harm the patients and should be checked critically [37] .
There was a high turnover of patients who received a benzodiazepine or Z-drug before and after hospitalisation. This finding, in addition to the higher rates of patients, especially elderly patients, receiving hypnotics and sedatives in hospitals, indicates that better communication strategies are needed between hospital doctors, primary care physicians and patients so that patients can be adequately informed about the risks of these drugs. We identified a small group of patients who require more attention. Approximately 1% of the patients who had not received hypnotic and sedative drugs within the 50 days before hospitalisation received a prescription in both timewindows after hospitalisation. Our study provides valuable data regarding the groups of patients who are most likely to be affected by, and which departments are most likely to contribute to, these developments so that adequate measures can be taken to address them.
Conclusion
The results of our study provide urgently needed data that contribute to a more balanced consideration of the effect of hospitals on the initiation, continuation and discontinuation of hypnotic or sedative drugs. In general, these effects were moderate and only temporary. In some instances, such as the change in favour of short-acting substances, they were even welcome. Moreover, our results suggest that hospitals are not to blame for the fact that hypnotics are prescribed at higher rates to women than to men in primary care, nor for the particularly high prescription rate in the elderly. On the contrary, hospitalisation may be an equilibrating factor for gender inequalities in the use of hypnotic and sedative drugs. From a clinical perspective, primary care physicians may feel under pressure in the approximately 1% of patients for whom hospitals initiated continuous post-hospitalisation use of these drugs. From a pharmacoepidemiological perspective, it is reassuring that benzodiazepines and related drugs, which are often used in hospitals to combat sleeping problems and other issues, do not seem to be continued in primary care. Whether this finding is the result of a hospital policy that avoids recommending the use of such drugs in the home or a filtering process by primary care physicians should be addressed in future studies.
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Appendix 1
Supplementary data
Figure S1: The effect of hospital department on the prescription of benzodiazepines and Z-drugs in males and females (sample for sensitivity analysis, n = 100 281 patients).t 1 = 50-day period before hospitalisation; t 2 = 50-day period after hospitalisation; t 3 = days 50 to 100 after hospitalisation 
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